Proteasome-mediated regulation of CpG DNA- and peptidoglycan-induced cytokines, inflammatory genes, and mitogen-activated protein kinase activation.
Our previous work demonstrated that the proteasome is central to most of genes induced by lipopolysaccharide. In this study, we evaluated the role of the proteasome in response to two other microbial stimuli, CpG DNA (bacterial DNA) and peptidoglycan (PG), by measuring the effect of proteasome inhibition on cytokine secretion, induction of inflammatory gene expression, and activation of mitogen-activated protein kinases (MAPK) in murine macrophages. Pretreatment of macrophage cultures with lactacystin, a well-established proteasome inhibitor, significantly repressed tumor necrosis factor alpha secretion and tumor necrosis factor alpha and interleukin 1 beta gene expression, blocked the degradation of IkappaB, and dysregulated phosphorylation of MAPK induced by CpG DNA or PG. With respect to MAPK, lactacystin blocked expression of PG- or CpG-induced phosphorylated ERK1 and ERK2 and increased expression of phosphorylated c-Jun amino-terminal kinase but had no significant effect on phosphorylated p38. Increased expression of phoshorylated c-Jun amino-terminal kinase did not lead to an increase in AP-1 binding activity. Collectively, these data strongly support the conclusion that the proteasome is a key regulator of the CpG DNA- and PG-induced signaling pathways.